Microbiological hazards in endoscopy arise in three ways. Organisms may be transmitted from patient to patient, the endoscope acting as the vehicle of transmission; opportunists such as Pseudomonas may colonise endoscopic equipment while in storage, and then be inoculated into a succession of patients or the endoscopic examination itself may give rise to autologous infection such as aspiration pneumonia. This paper will consider the first two mechanisms, both of which can be eliminated by thorough disinfection of fibre-endoscopes and their accessories. Any disinfection technique has to take account of the fragility and complexity of the instruments themselves, the short time available for disinfection during busy endoscopy lists, and the choice of an effective disinfectant which is safe for both staff and endoscopic equipment.
The dangers of patient to patient transfer of organisms will be considered first, the evidence for opportunistic infection second, and finally disinfection methods will be discussed in detail.
Patient to patient transfer
In one large questionnaire survey of American endoscopy centres,2 3 59 Similarly, multiple episodes of bacteraemia following ERCP and the repeated isolation of Ps aeruginosa from pancreaticobiliary aspirates were caused by strains of Pseudomonas found resident in the endoscopic channels; isolation of these strains ceased after more rigorous cleaning and disinfection of the endoscope. 6 
Colonoscopy
In contrast to OGD and ERCP, there are very few reports of transmission of infection at colonoscopy88 and there is an impression that as the colon is a 'dirty' area less attention need be paid to thorough disinfection. Colonoscopes and accessories (snares, biopsy forceps, cytology brushes) become contaminated during routine use with faecal flora and pathogenic micro-organisms89 90 and the possibility of disease transmission exists; it may be that in the past such transmission has either gone unreported or undiagnosed. It is known that the endoscopist's hands and endoscopy room become contaminated with colonic flora during colonoscopy and inadequate disinfection is achieved with cresol, benzethonium chloride or chlorhexidine.89 Thorough mechanical cleaning followed by disinfection with 2% alkaline glutaraldehyde ( 97 The disinfectant used must also be non-toxic and non-allergenic for endoscopy staff repeatedly exposed to it during disinfection procedures. There are no disinfectant solutions available which fulfil all these requirements (Table  2) .
Thorough physical cleaning of the endoscope and ancillary equipment is an essential prerequisite to any effective disinfection procedure. An endoscope after routine use retains proteinaceous material comprising blood, mucus, and saliva which entraps contaminating micro-organisms and inactivates and resists penetration by germicidal molecules." 13 91 Thus, the number of contaminating microorganisms to be destroyed chemically depends to a large extent on the thoroughness of the precleanin § procedure before immersion in disinfectant. Application of a mild detergent or soap solution combined with brushing of the suction/biopsy channel will adequately remove adherent tissue, blood and mucus. This should be followed by a warm water rinse to remove any residual detergent or soap. Meticulous attention must also be paid to cleaning and disinfection of endoscopic accessories including water bottles and their connecting tubes, cytology brushes, biopsy forceps, cannulae, and mouth guards; all of which are potential reservoirs of opportunist infection at endoscopy.22 40 [45] [46] [47] Ultrasonic cleaning before disinfection may be an acceptable alternative to physical cleaning, especially for ancillary items, and has been shown to augment the bactericidal action of germicides including glutaraldehyde.9>"'(" Aqueous 2% alkaline glutaraldehyde is at present the liquid disinfectant of choice for fibre-endoscopes.96 102 Glutaraldehyde provides rapid high level germicidal activity, even in the presence of organic soil, with a non-flammable, non-corrosive solution of low surface tension which allows adequate penetration and easy rinsing of endoscopic channels.t>0i18 In-use studies have shown that two minutes with alkaline glutaraldehyde adequately decontaminates fibre-endoscopes between patient procedures44 11)9 1 1) though some workers would advocate 10-30 minutes immersion46 lii in view of the risk of hepatitis B transmission22 and the disputed tuberculocidal efficacy of the solution. 15 
11)5
The most important disadvantage of glutaraldehyde is its propensity for causing serious sensitivity problems among endoscopy staff repeatedly exposed to it. A recent survey found a 37% incidence of sensitivity reactions, including dermatitis, conjunctivitis, and sinusitis in British endoscopy centres using glutaraldehyde.112 Indeed, -all aldehyde disinfectants should be regarded as 119 The authors contend that, despite these findings, properly manufactured povidone-iodine solution with biologic assays to ensure sterility should still be considered effective. 119 Other endoscopic disinfectants which deserve consideration are succine dialdehyde and buffered hypochlorite solutions. 117 124 The Leeds Disinfectorl"" is a closed-system apparatus which has been shown to provide effective rapid disinfection with a simple technique protecting endoscopy staff from contact with glutaraldehyde and fibre-endoscopes from material damage. The provision of effective and safe disinfection systems has not kept pace with the rapid development of other endoscopic equipment and is an area deserving more attention.
Conclusion
Though hundreds of thousands of endoscopic examinations are now performed worldwide each year with very few reports of resulting infection, the use of inadequately disinfected fibre-endoscopes exposes patients to an unnecessary risk of infection which can be eliminated by thorough disinfection of endoscopic equipment. '25 The problem of infection with gastrointestinal endoscopy and the need for disinfection has been recently reiterated by statements from both the British and American endoscopy societies urging the adoption of thorough cleaning and disinfection protocols for fibreendoscopes and their ancillaries. 126 An effective disinfection protocol incorporating thorough mechanical cleaning and the use of a safe rapidly germicidal disinfectant should be routine before and after each endoscopy session and between patient procedures. With properly trained endoscopy assistants and an efficient disinfecting apparatus, adequate disinfection procedures can easily be incorporated into the work of a busy endoscopy list. Priorities for the future should include the development of alternative compounds and solutions which fulfil the stringent criteria for fibre-endoscope disinfectants, the manufacture of the fibre-endoscopes with heat and chemical resistant materials, the education and training of endoscopy assistants in thorough disinfection techniques and regular microbiological control of disinfection procedures.
As gastrointestinal endoscopy services continue to expand and diversify into new and more invasive procedures, it is important that endoscopy personnel are aware of the dangers of infection and that firm guidelines regarding adequate disinfection are laid down for endoscopy units.
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